Right ventricular endocardial potentials were measured in 20 patients with Chagas' disease of the heart and compared with the right ventricular endocardial potential in 20 patients with chronic heart block from other causes.
The average right ventricular endocardial potential in patients with Chagas' disease was much lower than the right ventricular endocardial potential in patients with chronic heart block from other causes. There is a highly signifcant difference (o.ooi<P<o oo.5, t-test) between the mean right ventricular endocardial potentials in the two groups ofpatients studied.
The low right endocardial potential in patients with Chagas' disease of the heart was related to the histological evidence of extensive cardiac muscle destruction.
Low endocardial potentials have been recorded in the right ventricle in patients with acute myocardial infarcts (Chatterjee et al., 1970;  Chatterjee and Rouse, I971) and massive pulmonary embolism (Chatterjee, Sutton, and Miller, 1972) .
It seemed possible that low endocardial potentials were caused by serious myocardial damage which could be reversible as in ischaemic heart disease, pulmonary embolism, and septicaemic shock. Since Chagas' disease involving the heart produces widespread damage to myocardial fibres, endocardial potentials have been studied in a group of patients with chronic Chagas' disease of the heart.
Subjects and methods
Forty patients with Adams-Stokes attacks were studied. Twenty had typical chronic Chagas' disease. This was based on the epidemiological background, clinical and electrocardiographic evidence compatible with that observed in chronic Chagas' disease, and a positive complement-fixation reaction (Chagas' test) for S. cruzi which is a specific reaction for Chagas' disease (Maekelt, I960) . The 20 remaining patients were without an epidemiological background and were Chagas' test negative. All the patients had permanent pacing systems installed for the treatment of their chronic heart block and the endocardial potential measurements were made at the time of implantation of a permanent pacing system.
After making sure that the pacing wire electrode was well placed in the apical region of the right ventricle, we recorded the endocardial electrocardiograms by con- Recieved I3 May 1974. necting the tip of the electrode catheter to the 'V' lead of a direct writing electrocardiograph recording at a paper speed of 25 mm/sec. Following the same criterion as Chatterjee et al. (1972) , we measured the amplitude of the total deflection of the QRS in millivolts and the mean from IO complexes showing the typical ST segment elevation (Levine et al., 1949; Gordon, Vagueiro, and Barold, I968; Evans and Glasser, I97I) .
The values of the endocardial potentials of the group with chronic Chagas' disease were compared with the group with Chagas' test negative. We excluded patients with acute myocardial infarction who often have low endocardial potentials (Chatterjee et al., I970) .
In Table i (patients with Chagas' test positive) the average age was 57-3 years with a range of 34 to 74 years. There were 13 women and 7 men. The average of the right ventricular endocardial potential was 4-32 ± 2-OI mV (range 2-I5 to 9g05 mV).
In Table 2 (patients with Chagas' test negative) the average age was 6o-9 years with a range of 34 to 89 years. There were IS women and 5 men. The average of the right ventricular endocardial potentials was 7-78 ± 3-95 mV (range 2-43 to I5-71 mV). There is a highly significant difference (O-OOI < P < 0005, t-test) between the mean right ventricular endocardial potentials in the two groups of patients studied.
The typical right ventricular endocardial potential is shown in Fig. i The heart at the necropsy on Case 3 (Table i) , with Chagas' test positive, weighed 450 g. It was flaccid, and showed dilatation of all four cavities. The left ventricular muscle was notably thin at the apex; the valvular apparatus and coronary arteries were normal. Microscopical study revealed (Fig. 2) In the necropsy performed on Case 32 (Table 2) with Chagas' test negative, we found the heart flaccid, weight 430 g. The right ventricular wall was hypertrophied. There was no disease of the valve apparatus. The coronary arteries showed atheromatous degeneration -but without significant narrowing. The microscopical examination (see Fig. 3 ) of the heart muscle showed nuclear pleomorphism with signs of hypertrophy of the myocardial fibres, as well as destruction of the fibres and interstitial fibrosis.
Discussion
The average QRS amplitude recorded in the apex of the right ventricle in the group of patients with Chagas' test positive (Table I - chronic Chagas' disease) was much lower than the average of the other group of patients with heart block and Chagas' test negative (Table 2 ). However, in both groups there were patients with normal endocardial potentials.
If we relate the low endocardial potential to the histological evidence of muscle destruction, then perhaps the endocardial potential reflects the number of surviving myocardial cells. The endocardial potential recorded in the right ventricle is the result of the sum of the potentials generated as each myocardial cell is depolarized. The amplitude of the endocardial potential will be inversely proportional to the number of destroyed myocardial (Chatterjee et al., I970) or with chronic destruction of muscle as in severe ischaemic heart disease, where fragmented myocardial fibres and diffuse interstitial fibrosis can be seen (Fig. 3 , Case 32, Table 2 ) and low endocardial potentials recorded.
In chronic Chagas' disease, where centres of myocytolysis were found in an isolated form, with fragmentation and loss of fibres (Fig. 2 In addition, the myocardium involved by chronic Chagas' disease shows not only destruction of myocardial cells, but is also characterized by infiltrated centres of round and polymorphonuclear inflammatory cells (Anselmi et al., I966) which may reduce the endocardial potential arising from surviving healthy cells (Fig. 2) .
Other acute conditions, however, can diminish endocardial potentials of the right ventricle, without there having been destruction of myocardial fibres. For example, Case 29 (Table 2) , when in septicaemic shock, had very low right ventricular endocardial potential which returned to normal when the patient recovered. 
